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^ 57 > Abstract: The low-order aberration leading to better visual acuity is calculated from the results of measurement of an eye 
characteristic by an eye characteristic measuring instrument that can measure up to the high-order aberration, and data on a correction 
factor is collected, thereby obtaining a result more approximate to the subjective value. According to at least measurement data 
i -g t u c wavc aberration of the eye being 
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examined (S401, S403), an image data creating unit creates optotype retina image data by conducting simulation of the visual acuity 
of an optotype (S405), considering the correction factor for refraction correction. A correction factor setting unit sets a correction 
factor to be given to the image data creating unit (S417). A judging unit judges from the correction optotype retina image data 
corrected by the correction factor whether or not an adequate correction factor is set (S407 to S421). The correction factor setting 
unit sets a correction factor on the basis of the results of judgment by the judging unit, and changes the correction factor until the 
judging unit judges that the correction factor is adequate. 
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^Ifili:-ife-r-S^ i l £ IJif-r§(S41 Do CIC-e. Yes(Dii^, ¥lJ5£g|J21 2l* s j&tfcn 
h7b<^ U 240 II l= ^ 46 5£ i6 fc>*L t=H fit & y it I* Mi Bff £> ( S 4 1 3 ) „ 
X-T^S41 1 X(*S41 3T»No<D*"Sr^ *J3Sffi21 A£X>&ttf=K 
5 !§!fi£(0!)3.(£, Sr-5D)*jB7t.fc3^*JBft"'S(S415)o Cd7?No(DJi*, »IE5 
*RJS«P21 3f*Ss©»IE3l**£T3t<K£L<0!la.tf . Ss = Ss-0. 25D) 

(S41 7) . ®«^— *»j*»2i 1 i*za>» 3E5*rca6-5*^>K;uh««i0Hfe*> 

—^lCoi^T^T"y^S407JSl|J4a)«ia$Slff ■f-So — Xt-^S41 5t*Yes 
io (&i§£, JH3e»2l2I*.5>K;uhai*JM5F*li:*IBffL(S4i9); Z0)t#<D^lS] 

t s C <D ^ ft rF fig T* tb o Z £: U 2 4 O I c IS It L T fc < . 
XT-^^ , S4190^XI*XT-^S413t?Yes(Z>ii^, flJ^SP212l* % vSzlU— 

5/3>^>K;i/MSa>±rO!)*lR|-Ci/5iU— *>a>Lf=^$IIBf-rS(S421 ) 0 

No(Di§^ s X^^^S405lcMy w1t^gP210ri^T(D^lS]T?±iZ!i(Z>^S^ 
15 oS-To-^>XT^^S421-e > YesCDJi^; ;HffSP2 1 Olif 1 — £ tU X (S4 

23)o-r^*>wH^sP2ioi*,^j^(i. z.<Db£<D&wmms=ss s mm-x*&tz 

^3C(Cj;yftS[-r§(S203) o 

i=0 y=0 



f (x, y) = e ikw (x ' y) 
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18 



(l:i»»k:|ftjR^HK2»/A), A 



-00 



U(u,v)= f Jf(x,y)exp -^r— (ux + vy) 



dxdy 



(A :£ft.R:ttfrfc«jil<««)*-r?<Dffitt. (u. v) : {£ j&0£fiR£fcU Affile 

KfT-r«iEA'ea>Mii, (x, y ) .mmpMDmmM) 
)HS:gP2io(*.u(u, v)t*©***«*»rtr,**i=*yjSHftaft»*(p 

I(u, v)=U(u, v)U*(u. v) 



oo 

R(r,s) = J |l(u,v)e- i2;r(ru+sv) dudv 

-oo 

( r , s : &mmmmm®<D&m 

R(r,s) 



OTF = 



R(0,0) 



at3t»210f±.^>K;UhaS(X(*e*<D*)a>»S»*lli»Land(x. y)£^ 
U240^#MLTtt^:-r^(S205)o /H^SP210(*. Land(x. y)*23*J567— U 
XfgglLTffiiaSiKft^flTFRCu. v)$*«>*(S207)oS6»:»2iott^>K;i/ 

h«(Xf*fiKa>«)a)ffiBiiJ5iifttt^flrFR(u. v)£isifc©ffilfflja&»#*|fOTF 

(u, v)£3fc#>£(S209) 0 

FR(u, v) x OTF(u, v)^OR(u, v) 
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l*s £m<D^)(Z>jSf Jg#:fr®^LandImage(X. Y)£3K#>&(S21 1 ) . ;H^gB21 
01*. LandImage(X, Y) s PSF(X, Y)^^a^$|J230[C s HI, f^jytif— 

U240(CfElf lf£ 0 

111 tf £5 K;U K3I JJjl m & ( ± HI ) lz$t ft LT . U— hH & ( T II ) £ 

ig^L>^^g240(C7>K;UK^(0^#^$^^ItSiJ^I^^CS:LTC(DJ;a^> 

240fr£I^lx^^(D£F e m#g&#^Temp(x, y) £3fc#>& (S301 ) „ O^fC. 
?I»$P210li % Temp(x, y) (D2&7C37— UX|£i&FT(u, v) £3fc#)& (S303) 0 

W^(DZ^.7tZP— 'JXtiOR(u, v)^^i6 > OR(u, v) t-r>^U— h^^PslJl 
Sfc»#fljFT(u. v)t^S©,fc3lCilt^^t,OTmp(u, v)^«)5(S30 
5) 0 

OR(u, v)xFT(u, v)->OTmp(u, v) 

;*S*«P210te*OTmp(u. v)*-*5Eiffi7-»JX^«|$ff^ % TmpIm(X. Y) 
(4aX4a<Dtt*»fT5U)$"*aC)«(S307)oa»«:»210I* % .TmpIm(X. Y)<D$fe 
»fc©S*tt£flmLTji&»n£*-<5(S309). 
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&mm<* is-v»i+fc«^i*-t*ircisi:riSi»A<ffi<3&:*, 

4-2. miE'f-^mtiiimmm.WL-z) 

isi t <d □ — ^-v— kt? n n # ©xfy^ii h ti omm tfrnnztiz . 

;H^:gP2ioi* > i5^®^iasr^tiJ-r§(S4oi) 0 C(D^m(co^ri*, T4- 

1. 5lIE7 ; -^^:aJ:^®^IS(1)ja)Xx^S401i:|5]#r*fe§oO#|z s ;1l^: 
$|5210l*^>5zLU-^3>ffl^®JE|iftSsa)|g^^na(S451)oSsli. jl^ISs 
SrlC^f L, m »JE IC|S 3t «5>J X li Ss = Sr+ 5D) "f 6 o ftjffli 2 1 0 (4. ^ #>j£ &b £> 
^l^^VsC^J^f*, Vs = 0. 1)(D7>KJUh3Sa>S5£*fr?(S453)o 
X-7 1 y:?S405~S421 (CfclNT, ±5£<Z)r4--i . miET'— $»i:tiJ :i£Wfg.m 

XT^S421 T\ ;H^:§P21 0(7)*IJ £g|521 2(4. ±T<D^|6]-ei/5^.U— -> 3 >L 
fct^iJBf U=i§^. *PJ.je»21 2(4, $e>lC^:S^lRllS(Z>#^J5l±*J&n?#f=^fiJ 
Ht-T^(S455) o XT^S455-eYes©li-&. 5^IE^miS^$|J21 3(4, S = Ss, 
V=Vs<!:ig^U.^fdi^Vs=Vs + 0. KD^>K^h^(DiS^^ff-5(S457) 0 
^-<Z>&. X^r^S405[C3t<5V. s PHfe^-SJ&jjMSZI 1 (4. R5££*lfc»jESSi§ 

^^S407mi^(7)5{l^l^||^T-r-§> 0 X J f^S455-eNo<Z)ii^ > ;H3f:gB2 

1014.^— $m 2»£fr : 5<S423) „ihfc:fc>*>, aMrSP2iote,tt*tf s z.Q>t%V> 
—> 3 >^^^^§P230lca^Ls ^ , J240lc|B l lt-r-5o 
4-3. JtjtiE^-SJfttHSUjt-l) 
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;H$r$|521 Olts ±$<&;Vf^S401 <»:I^^{C S (£3$® g&Sr£J?ttJ-f 3 (S4 
OD.O^IC, )Hg:§P210(*. *>53.U— ^3>ffl£L^Jt£&Cs<Z)!£3££*T ; 5(S50 
D.flHAtfs Cs[*0<!:L-C*>«i:l^U Unfits =fe,L<(*^®i|X^^e>g:tBLf=SUim 

?H#§P210J*^1*Vs(^Jk.«Vs = 0. 1)<7>^>K;UHIIS:3t£fr?<S453)o 

Xx^^S405~S4i3tf(i s ±&£l5l#l::. SI||:»2iott^r/K;uhaifflfflt 

¥ij^§P2i 2(* s xt-^s4i i xi*s4i sT-NocDm-Ss^Ffrbmrnm^mt 
mmLs zotzojjfat. zo>^ip]3{)^prtg-ej &0 f c -i : ^^ij24oicfBltLr 

*5<o 

Xx^^S419(D^. X(*X J r*y^ > S413-eYesCDii^ > ;H^gP21 01*, ±iz!it 
XT'^S421 ^.t;S455(7>5fl ! S^II : fT-r-So 

X-r^S4 5 5 T?iS 3t ^ IS] IS O # # & Jt $IJ glj X*$tz t¥\ Wf LfcJf ^ „ JUS SB 2 1 
0[* > igS$4^Tl^-§)^IE^^$^ : EU240|CfB1t•r-S(S503)oO^|C.^iE^ 
SISSSIJ21 3Ii. V=Vs<h|§:5£U Vs = Vs + O. 1 <7>^>K;UM§£|£ 

^•T^(S505) o S405rcjl2K Mfe*?— £Jf2j£SP21 1 [*. RS^tlfc 

x-ry:?s407jai$ o>5aa^ll^-r§o 

;Vf^S455T?No(Dii^ N *lJ5£Sfl21 21*. ±TO>SL*lii ft J£;£ I&J (O 
~ 1 8 0 ) V is 5 a. U — -> 3 > L tz ¥ lj if T 3 ( S 5 O 7 ) . C Z N o <7> jft s 5® IE K * 
IS^g|521 3imiSffiftJtAs£|II$E^&(#J*.l£. As=As + 5) (S509)„ ^-(D& 
S453!cjI<S t K XTr^^S453mi^CD^ ! II^#jgL||4T-r'§)o 

H|13$#KlL>*lJ^§P212^X5 L ^^ > S507-eYes<i:*lJifLfcJi-&. ;H 
* SB 2 1 0 <D m IE S fit IS 5t ffi 2 1 3 ( t . SL m tkb ft Jt A £ L T *1 7J V o <!: * * £ 
-^ct#a>As$^A-r^(S51 1)o^fc\SLtlttft^Af*. toH^tl^i^WA 
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X^^^S453, S405-S41 3T'I*, ± $ (D H <7> J^^T?I5iBJ Lt=<fe3lC. IS 
5 3££*t*:Sr, C S> A|C»^ S ?HgES|i21 01*. 7>h>hliI^v5iU-va>, 

m 2 1 2 [*. X J r^^'S4 1 1 X (*S4 1 3t?No<Dii-a- . CsA^ tf>£;h,f::l<F 
^fil(0)J*.(i\ Cs-10D)^Jg^.fc)t)N^Jif-r-§)(S51 5) o CZT?No(Di#-&, *iIE 
S*»3g»213l*Cs<D»jE5l**e : F3fi<S![3EL(«>JjLl*.Cs=:C8-0. 25 

io d) (S51 7) s ®#x-*#i**p2i i its coffiiEmmiz&^g^Fjishmfflm 

«S/5:iU— e/ar/*fr5(S405). 3I*»210[** ^0v5aU-va>l:,j:iJ#b 
ftfclSMJllili^T 1 — £KolNTXT^S4071«<D^3I£iMLiifr^3o 
- ^ . * IJ MSI 2 1 2 [± , X^^^S4 1 5X'Yes(Dm^ . 7> K;UK^ *IJ SJ ^ «g «k*IJ if 

15 LTfcXo 

^x^s405izRy.»«»2ior*±T<D»i^T»±aa>4ia3i*jijg"ro--^. 

*-r^S42 1 ^Yes<Dii % & Jt gfl 2 1 O (* „ tt 3t * IrJ ft© &L± W M Xgtz 
20 fr¥lJir-f &(S455)o CZT?YesOJi'&,3SJ3caJ210l*,K3E**l'C^'SJ®iES 
0(C = Cs)^y=E'j24O|CfBlt-r^(S5O3) o IE ^ Hi |£ 3t 2 1 3[£ % V 

X"T^:7S405fcJl2K mi&T—$Mf$.U21 1 [* s IS^^ttfr^iE^mS 

25 ^S407mi^(D^il$H^-r-S)o 

XT"^S455T'NoCDii^ % ;H^g|521 Oli^— Siffi 7J^ff5(S423) „ "T 
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4-4. mix-sum (sim-2) 

x-f-^s40i jH3i:gfl2i oi* s ±&a> (5^® J£i&sr£#fcb-r& 0 

o^l=.»JT»210l*.fitW«5 l ^-Hc«i:y«ElfttlllftSA3$K3t*«(S55 
;!>] As£, A*J«l=«fcy A2i-f ^^^'J240lc|Bti^tifeAs^ 

X^r^S501-e[*±ai<7>«fcdlC, »jt«P210(*i/5a.U— i/3>/BSL*!J&#Cs 

R5E*m^ x^^S453^t,S455Tii . ± iz!l<D<J:-5l::. ^>K;H*JHHIRfcS/ 
X^^S503|Z331NT. CCtli, ;H®$P21 0(i. ^iE^mi:L-CC = Cs. A=A 

oiz, mmmmmTfrmm-r* (S553) „ zzr% no^^b-, >it3f:sB2i oi*. sl 
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^^0^®jt^fe«fcr/Rfem^^^tt^Hnr^fij^-r^$ij^i$p<i:$wu.^g 
a»«*aEB3te**£*LTaa«c*izj:yaa«©B«*saa«. 
^(DSttr*,iifrffiRa3te^3R©*«i<D*t)yi=iHite^fiT?&oTBtff*a>» 

»i»rx»2G>«»SE<b¥s*«^. @»t!i»¥ai*,a3iiSTj*ftfcntt 
sa(c^itLfc«(riB#i---y^u>X(DRatta>x«ft*»-6«*:5i=»na* 
¥$oaiE£tittr* 0 &i a>ttaa<b^R(*. mek-u ^i/>X(DRftfi 
o>saAa)4in^a$a4ia^Laeanma¥aa>^n$Boraett4i 

»*+icxcLTttEaaft*«rEaaaT?#«>fcnaa*ic»i»LrmattH 
wcina*is:*-i:i=«fey»ntta»(D«aas*fT'&:a.a2a>ttaa4b^s 
i*. BSriKDaaai^i^fetisRttttftas.aE^h-'j^^xoRa 
(•a>saft*afls*-&f icwEfth— y*^u>x*ni:araicaE0»a«i¥ 
aa>f^n«Bor»raaBM-eiia$-&dc2:iz^yanaNi#iaa)attaa$ 

-© <fc?^3i a ©m ^ a a ©& . a 2 1 01* „ a a a ^ #> &*i/-:»ie s 

fg(C=C S> A=As)$^U240|ClBtt-r^(S557)o 
-^s X^^S553-r*Yes(Dii-&.;Ii[$|5210(if i — ^fr? (S423) „ 

-r^^*>> ?nm§n2i o(*. c©^©^® jti&s. n*v, aaja#c, a. nan? 



4-5. ai-^-^itaKaa-s) 
Bi5»c,»jE^ 9 -^aaj(aa-3)©7P-^-v-h**f. 
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fSMh^^J^|g^-r^(S571)o Z.^(Om%. t^ZArOK^toWm^TteWz 
"r—ZZm l^X *ck^ L . A t> $G iz J: y A *J UT <fe^ . ft SSfl 2 1 O (* s & It , C 
S = 0 N As = O s Mh = 0[C^^IS^-T^ o 

iHg§P21 0[£. iUIC^tofc;JS®i|XM(C«-^# s MTF (Modulation Transfer 
Function)^#fcb«(S573) 0 MTF(Dm^^tt^:^/ J £l*^ai!i-r'5o ?1im§P210 

(* s is 3t stifcflai £ ft As-eo> MTFif ® a> e» Jt ft fig m^ji tb -r& ( s 57 

5) o &m.mm$.MtLXlt* m%.l£> MTF<Di&&?n % MTFKffSiflt* =£,L<I*3. 6, 1 

/1l^:§P210<Z)*JglfSP212I*, M^MhMUif-f £(S577)o CCt?No0i§-& . 
X-r^:7S581 lC$ffe*K Yes£>i§^ ft*«|!21 0(7>^iE^miS^$P21 3I*. 
Mh = M. A = As«i:-r^(S579) . -D%#lZ s flJ^SP21 2(3\ As**1 80J*l±^¥l]$f 
-r-S(S581 ) „ d^T*No<Dii^. »jESE*RJt«il21 3L3ltt£ ft As£laHB 
■r^)(0lJx.lSAs = As + 5) (S509) o ^(D^ wH^$|J21 Of*. X J f^S575[zM 

o T M II y 31 -r d <h t? . O ~ 1 8 O ft (0 14 £ ft -e M a* a ^ t & ^ IS] A* SL % tt 

Xir^3fS581 -eYesO)^^, BP*> % ft Atfnt&Zt. )H$rg|J21 Of*. 

iL$U£#Cs. As=AClO*f s MTF$mffi-r^(S585)o/Hl:$P210l*^e>IC 

0-1 80ft («*«5ft|«|IB)^©#MTFWiS^&Jt«!ffl»fflM$ltaj-rS(S5 
87) 0 

Tilts Ztilts S^5feM<i:«/jN^:M(Dll7!)^^^«)e>ttfcSliStcl:y^-'<r/jN$<^ 
01*, Sl*lft£fcCs£;gT($J;L[£Cs = Cs-0. 25)^^b^-fr(S591).X^^S 
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C = Cs«tf £(S593) 0 

g(Cj£CT\ a^$P230|ca^-r-S(S595) o 
(MTF|£tB) 

O^IC, MTF(Modulation transfer function) (Z^fcH lZ-Dl\Xfj&BMir& 0 

*?\ MTFii s siHijaifttta>ea«Ftt^-r*g«T?fe'3T. &^<Di4t&£3t 

RTte-CfcS. **Dfca>»agT?l*. JSlTtKWr*«k5C=, #feMTF£mvC*«fc 
l*U afeMTF^ffll^TtJ:^,, 
£f\HifeMTF£&aJ|xSW(x. y)3^&JHHf tCfc\ W(x, y)l4, A*JfiI 

f( X( y )= e >kW(x.y) 



U(u,v)= J Jf(x >y )exp[-A^(ux + vy)]dxdy 



w-C-e, A :&&+R:tiLfrZ>m&{mm)&V<Dtems (u, v) :«IK-fc(D|feji|0£ 
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^(PSF)I(u, v)^3fc£<§>o 
I(u. v)=U(u, v)LT(u, v) 

E&T?fc3(R(r, s))&t&fb£fHC£lC«fcy,OTF(Optical Transfer Function) 



R(r,s) = J Jl(u, v)e" i2,r(ru+8v) dudv 



CZT?,r, 8:ffimJlSMK1flJ*aKKT*&«. 
OTF(u, v)=R(r, s)/ | R(0, O) | 

MTF(r, s)= | OTF(u, v) | 

O^IC. ±M(Z><fc5fC^«)€)ttfcmfeMTFlC^-^lNTs efe3feMTF*JtttI-r 
-So ZZ-e, ±j£tf>MTFl*, &&Z£\zm.1fiMl3l&1Zlb+ Sfc* A "^(DMTF^MTF A 



MTF(r,s) = J 

Jfi^dA 
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mfttfJlCli. fe<D3lf fe(RGB)-efc>5^. tk* MtU£. 656. 27nm: 1 % 

587. 56nm : 2 % 
MTF(r, s) = (1 XMTF 6S6 27 + 2XMTF 587 56 +1 
5 xMTF 486 , 13 )/(1+2 + 1 ) 

Sfe^MTF(d:.-^S(840nm)a)^-ejIij^$tl^(7)1?, Z0MM%£m 
10 ^}JS^^. $J;t(£, 840nm-efc3i:#s «MISl=J=y & $:^840nm-e<7);j£® 1R 

iw 840 (x, y)**&arf *isrzffi^-r^fejRMw A (x, " y )£3Mgu cofenx^w 

A (x, y)I^W 840 (x, y)*SL^t3-&.ca)a[ffiJRSlC«feyMTF«»tb-rSCtlC«i: 

W A (x, y)=W 840 (x, y)+W A (x, y) 
15 ttt&o 



5. miEmmmmjs&iinzomMarfim) 

i oi ~si oscDmmitsm-wmifctoMfflitmmvfoZo ;t#$P2i oi*. 

20 I«iSS»l=OtNr<D»IEx-^*«aJt-S(S151)„Z©a(*M«BSI*.±fBr4 
-1. »jEtt— **ffi(3»iE«ft-1)3U*r4-2. »jE-T-*#Hi (*® Jttfc- 

Ci^JtLf^OT'fe^o co>Mli. U?fit*>. Xf'^SI 05-c^ftP,ttfe 
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-3. ^lE^-^^ili (SLS-1 ) j\ U-4. SiHE^-^Jftti M-2) jXI*. U 

-5. MjET-$B&(%im-3)}T*mwLtcmmzm^%^ttfv$z> 0 

hi 1 7 1 c ;» IE m m m m v> m 3 o m m <d s a> ? □ — ^ — h % ^ -r „ 
x-x^^si 01 ~si 53a)^iK*, m2<Dnm<D$mtftffivfoz> 0 torn. ;H 

S:g|J2ioi*.^®JS^^I)l^L(si6i).x-7 1 ^^si09T*(*w1li:SP2ioid:, 

H18l=.«iBJSft«fclllS<D7P— ^V— h^^-To 
£^T($JtL(£Ss-0. 25D.SS + 0. 25D) 

^H-r^(S601)„^=F^M-r^fil[*. C0>#lJ-ei*. Ss±nAStUf Sb^ftb 
tlfc^M^fflt-r^o #J;U£, AS = 0. 2.tL, n = 0. 1 % 2S3ft&t, MW.iiM.fc, 
Ss-O. 6.Ss-0. 4 s Ss-0. 2,Ss,Ss + 0. 2 N Ss + O. 4. Ss + O. 6^^ 

X^^S453^t>S41 3X*lts ^£021 0(*. ±5z£(DllJte(D^ST^0J Lfc«fc 

& m m&m n-t & c S407 ) . 

, ¥ "J 5£ §P 2 1 2*<, X^^S41 1 X (*S4 1 3T«No«i:¥lJ Bf Lfc»^ . >1t Jlltf 2 
10(*.7>K;Uh^*JglJ^tgfr^(S419) o ;1IS§P210tt, ZL<Dt%<D?5 Ir] 
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CICD^lR]3b^Pr^r'fcofcC^^ : E'J240lC|HltLTfc<o 
X-r^S421 s S455> S503 % S457 l±±i& tmffiX&>& 0 

tempts flMSfaJ^T-T -5*^*0 «f-#*<6(S603) „ ZZTf. No<Z)Ji^. X-r^S60 
1 |C«*K Jtt&Ss(D5i§jEfii£^ r F^MLT. XT-^S453m^<DMa^^ 
l J>Bf o ^(Dt%, ^=E*JZ4-Olzlt. X-r^^S503(DMSlc«J;or. £=F^H£ft 

-^.XT^^S6031?YesCDii-&, ?^SSP210I*. ^U240C:7*-$*&^£ 
=fTd(S595) o /H^£R21 Old:. X-r^SeOI 0>$tHfiJi IC ^ (0i]*.l£s£lf 

Slllci^®^^^e^^T^Lfc-T-'$'^mt)ISLfc^it<!:LT^ ; E'J240lciBtt 
7. ttlE 

* us m <o. m ie * m s * a x i*» ie t*— * a m <d m s • *> x? a i* . * a> # 
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5 -S^<feJ:yg^flS^5fit^$Sm^#^Ci:^-e^^o 
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